as a serious complication of acute myocardial infarction. In their collected series of w, both Penton, et a? and Rowe and White,' found a mortality rate of 43 pu cent and 42 per cent respectively within four weeks after the onset of acute myocardial infarction when complicated with complete A-V block. In the small number of casg reported earlier by Master et al,' Mintz and Katz' and by Cohen et al,' the mortality rate was higher, ranging from 67 to 100 per cent. The average mortality of thge five studies reported from 1938 to 1958 was 65.8 per cent. In more recent reports,"" the average mortality rate was 46.2 per cent. Of the 100 patients with myocardial infarction monitored by Julian et al," t h m of the dght patients who developed complete A-V block died acutely, a mortality rate of 38 per cent. It is believed that the recent m n d toward lower mortality is due to both the early recognition of this arrhythmia and its control.
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Review of the records of all patients admitted to Parkland Memorial Hospital in the past eight yean with acute myocardial infarction and complete heart block revealed a mortality rate of 20. 6 per cent, which is lower than previously reported. plae A-V block. The clinical records and the e l d o g r a p h i c tracings of t h c r patients were reviewed. The diagweis of acute myocardial infarction was made dinically and substantiated by the electrocardiographic findinep on and following admission of the patient to the hospital. The onset of the myocardial infarction was determined by the time of onset of the chut pain, or by the i n c w d severity of pain in a patient with previous history of angina pectork Adrnislion to the study was limited to thosc patients who developed the arrhythmia following the onset of an acute myocardial infarction. All patients with previous complete heart block (preceding the myocardial infarction) or that followed cardiac m i t a t i o n were excluded from this study. Similarly, patients with "interference dissociation," first and second degree A-V blocks were not included in this report.
The site of the myocardial lesion, the ventricular and atrial rat= and the fate of the arrhythmia were determined electrocardiographically. In 26 patients, the extent of the myocardial l d o n was judged by the rise of the serum transaminax level (SGOT), and in five patients at posbnortem examination. Read at the Regional k t i a n M e d n Amerdial necmsis was over the diaphragmatic ican CoUegc of ~h y *~-, HOW~O", area of the heart. In two patients, the in- farction in one instance and multiple atrial infarctions demonstrated at postmortem examination in a second patient. Clinically, 16 patients exhibited evidence of shock, all of whom needed vasoprersor drugs for the maintenance of adequate systemic blood prssure. Acute left heart failure was recognized in 12 patients. Digitalis therapy was instituted in these patients in spite of the p m n c e of heart block. In seven patients, ventricular tachycardia became clinically manifest. In three patients of the entire group, the cardiac rhythm was continuously monitored on electrocardiographic tape. In one of these three patients, ventricular tachycardia was recorded which was not otherwise recognized. Adams-Stokes attacks were not observed in the hospital, but in two patients, short episodes of these attacks pmumably occ u m d prior to their admission.
S a m enzyme studies were obtained in 26 patients. In nine patients, the SGOT level was over 200 units per ml. In three patients the SGOT level mse over 1OOO units per ml. This was ascribed to the presence of clinically recognizable acute hepatic engorgement.
In the majority of cases, the ventricular rate ranged from 40 to 60 beats per minute ( Table 2 ). The rate was under 30 in only one patient, between 30 and 40 in five patients, between 40-50 in ten patients, and above 50 beats per minute in the remaining cases. The average ventricular rate for the entire p u p was 52 beats per minute.
The time of onset of the complete heart block and its evolution are depicted in Fig.  1 . Twenty-seven patients (number shown on the abscissa of Fig. 1 ) had heart block on admission or within the first 24 houn of the onset of acute myocardial infarction. Two patients had their heart block on the second day, t h m on the third day and two on the fourth day, and none after the fourth day (or 96 hours after admission). The reversion of the complete heart block to sinus rhythm was rapid (the change is represented by heaw line in Fig. 1 ). The incidence of complete A-V block in patients who are living falls to 33 per cent on the second day, 21 per cent on the third, 17 per cent on the fourth and to 25 per cent on the fifth day. The slight increase shown on the fifth day was accounted for by the addition of two patients who developed their block at that time. By the end of the fifth day, only 18 per cent showed complete heart block.
Second degree A-V block was seen temporarily in some of these patients and did not persist in any of our patients longer than 48 houn. The incidence of this arrhythmia was represented by the hatched ana in Fig. 1 . Conversely, the incidence of sinus rhythm, (including those patients with first degree A-V block) rose from 24 per cent on the first day of admission to 100 per cent at follow-up. The rate of a p pearance of sinus rhythm is shown in Fig. 2 . Twenty-thm patients received no specific therapy aimed at comction of the arrhythmia, as seen in Table 3 . Atropine was given to six patients. In two of them, rapid reversion to sinus rhythm occurred, but in one of these the arrhythmia recurred at the end of one hour. In two of the six patients receiving steroid therapy parenterally, the complete A-V block subsided on the second day of therapy. In one patient, quick reversion to second degree A-V block occurred within minutes of isopmtemol (Isuprcl) administration and to normal sinus rhythm within 12 hours. In none of our patients was pacing of the heart performed, either externally or with an intracardiac electrode.
Seven patients died during their hwtalization as shown in Table 4 . Six of t h e patients died in the first 96 hours of their illness and in one patient, death occurred on the 23rd day. In t h m patients, the comolete heart block had reverted to sinus episodes of Wenckebach's phenomenon were observed by continuous monitoring following heavy meals and moderate exercise.
The following case report illustrates the evolutionary changes that occurred in the cardiac rhythm when complete heart block complicates acute myocardial infarction. The cardiac rhythm was continuously monitored on an electrocardiographic tape. The two electrodes of the monitor were placed at the second right intercostal space and the left fifth intercostal space in the mid-axillaq region, mpectively.
CASE REPORT
A 53-year-old mechanic was admitted to Parkland Memorial Hospital on December 17, 1964, with subslernal c h a t pain of two hours' duration. For three days prior to admission, he had experienced recurrent episodes of substemal pain that lasted from one to two minutes each. The day of adminion, the pain bccame worse, ndiating to the neck and the medial aspect of the left arm. It was associated with nausea, vomiting and shortnes of breath. On adminion, at 2:W p.m., the patient was still complaining of moderately severe pain. He was pale and clammy. The pulse was irregular, 45-50 beau per minute. The blmd pressure was 1W/70 mm of mercury. The hean sounds were distant, no murmurs or gallop were heard. On adminion, he received morphine/atropine for c h n t pain and 
DISCUSSION
The occurrence of complete auriculoventricular block in the course of acute myocardial infarction denotes severe disease and carries a serious prognosis. In this study, the clinical finding of left heart failure and shock were more commonly observed in these patients than in the uncomplicated acute myocardial infarction (without heart block). The appearance of t h e complications, namely left heart failure and shock, is probably the m l t of the extent of the myocardial necrosis, as attested by the marked elevation of SGOT levels in these patients and was not solely caused by the complete A-V block.
A d a d t o k e s attacks were l e s frequent than anticipated in spite of the critical condition of these patients. In earlier reports,'"" the incidence of these attacks ranged from 16 to 40 per cent of these patients. In the present study, only two patients gave history of short episodes of AdamsStokes. The relatively low attack arrhythmia and maintenance of an adequate ventricular rate.' In this study, one patient had a ventricular rate below 30 beats per minute, but in the majority of instances the ventricular rate ranged between 40 and 60 beats per minute.
In agreement with previous most acute complete heart blocks were associated with diaphragmatic (inferior) myocardial infarction. In other reports, however, the arrhythmia was equally seen in patiena with acute infarction of the anterior wall of the heart.'' The interventricular septum receives most of its blood supply from the left anterior descending coronary artery." The right coronary artery supplies the diaphragmatic area of the heart and in 83-92 per cent in individuals it gives an arterial branch to the auriculoventricular node, and in the remaining instances, the left circumflex artery s u p plies the node." The site of occludon of the right coronary artery in acute diaphragmatic infarctions was pmdmal to the origin of the A-V nodal artery in 84 per cent of patients," but only in 1-26 per cent of thge patients complete heart block occurred! The surprisingly low in- 
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JACKSON AND BASHOUR ddence of complete heart block following occlusion of the right coronary artery was ascribed to the rich arterial anastomom in the region of the auriculoventricular node (vide infra) ."
The appearance of complete heart block and its subsidence were both rapid. It was observed previously that the heart block appears early, usually within the fust few d a r~ of acute myocardial infarction and in ram instances, the heart block occurred as late as the 14th day.' In these latter patients, an extension of the myocardial proces might have been responsible for the development of the heart block. In our study, heart block became manifest in the first 24 hours of admission in 27 of the 34 patients, and none after the fourth day. The subsidence of the heart block was equally rapid. Reversion to sinus rhythm with or without prolonged PR interval was completed by the fifth day in the majority of patients in this series. In two patients reversion to sinus rhythm occurred on the sixth day and ninth day, mpcctively and in one patient by the end of the fourth week. The exact duration of the arrhythmia could not be determined, but in the three patients who were continuously monitored, the arrhythmia lasted from t h m to ten hours. The p m e s of reversion of this heart block to sinus rhythm was, in most instances, a step& decrease in the magnitude of the heart block. As diagrammed in Fig. 4 , the arrhythmia passed from a complete heart block to first degree A-V block and to sinus rhythm with normal PR interval, but in some patients this process p m d through an intermediate step of a second degree A-V block. Short of continuous monitoring of the cardiac rhythm, it is not possible to determine the frequency of a second degree A-V block in the recovery of the sinus mechanism. The rapid mumption of the normal A-V conduction and the relatively low incidence of complete heart block in acute myocardial infarction are primarily due to the rich arterial network and anastomotic vcsscls that supply the A-V node. As stated earlier, the A-V node is supplied by an artery which arises in most instances from the right coronary artery, and in some patients from the left circumflex artery. In 1927, Kugel" described wide anastomotic vcsscls between the left circumflex and the right coronary arteries in the region of the A-V node. Following ocdusion of the A-V nodal artery, these anastomotic vessels are expected to provide a sufficient quantity of arterial blood to the A-V node to restore its normal function. In rare instances where these channels are inefficient and/or when both the right coronary and left circumflex arteries are obliterated, complete heart block becomes permanent."
An alternative explanation for the recovery of the sinus mechanism lies in the subsidence of the inflammatory procas that follows acute myocardial infarction." It would be expected in t h m instances that the inflamatory p m e s would take a few 
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days to subside and it would be difficult therefore to explain the rapid regression of the complete heart block on this basis As observed in the patient reported above, the complete heart block lasted a short period of time, approximately ten hours, to be followed by a gradual decrease in the duration of the PR interval. Thex changes in the A-V conduction could bea be explained by the return of the arterial blood supply of the A-V node to normal. From such observation and from the therapeutic measures employed in our patients, it became clear that the anatomic nature of the vessels in the area of the A-V node rather than therapy was the single major factor responsible for the restoration of the A-V node to its normal function in the post-myocardial infarction period, as 23 patients in this series received no specific therapy aimed at correction of the arrhythmia.
The possibility that excessive stimulation of the vagal neuroreceptor centers" at the opening of the coronary sinus occun in acute posterior myocardial infarction, induced us to try atropine in six patients.
In two of these patients, rapid revelsion of the heart block to sinus rhythm occumd and in one of these two, the heart block recurred at the end of one hour, suggesting, perhaps, that such a mechanism may play an additive role in the production of heart block.
The rationale for steroid therapy in complete heart block was based on the antiinflammatory properties of these agents and on the finding of an accelerated auriculoventricular conduction in C ushing's dleasc." In our patients, the role that these drugs played in the reversion of the arrhythmia in the post-myocardial infarction period was difficult to assess because of the transient nature of the arrhythmia in the untreated group. The quickly beneficial effects of intravenous steroids noted by Dall and Buchanan" were not seen in any of our patients. Isoproterenol (Isuprel) was not given an adequate trial in this series. In one patient, isoproterenol reverted the cardiac rhythm to second degree A-V block within minutes and to sinus rhythm thereafter. It was surmised that the beneficial effect of this drug might have been due to improvement of the marginal blood supply to the A-V node."
The routine use of intracardiac pacemaker" in these patients is probably not indicated, and we agree with Julian el d" that ventricular arrhythmia and fibrillation, venous thrombosis and puncture of the myocardium are hazards which make their use dangerous. However, in patients with critically low heart rates and/or recurrent A d m S t o k a attacks, intracardiac pacemaker may prove life-saving.
SUMMARY
Complete heart block complicating an acute myocardial infarction frequently follows lesions of the diaphragmatic wall. This arrhythmia is a temporary phenomenon. It subsides by a stepwise decrease in the magnitude of the A-V block, from complete heart block to second heart block in some patients and then to first degree A-V block and finally to normal A-V conduction. No permanency of the heart block was observed in our patients.
The rich vascular anastomosis in the region of the A-V node is rsponsible for restoring the normal conduction to the A-V node. The effectivenes of therapeutic drugs is difficult to a m s because of the transient nature of the arrhythmia. Les riches anastomoses vaxulaira dans la rtgion du n o e u d auriculo-ventriculaire sont responsables de la restauntion d'une conduction normale dans ce noeud. L'efficacitC des mtdications thtrapeutique est difficile P prouver, en r a k n de la nature tranritoire de I'arythmie.
